Dr. September 22, 1982, 29 large amplitude electrostatic discharges were detected by the Pulse Analyzer onboard the SCATHA satellite. Seventeen of these pulses exceeded the maximum voltage discrimination level, which was set to 7.4 volts. This was the worst instance of electrostatic discharg.-cncou,;teicd to date by the SCATHA sateilite. Three different spacecraft anomalius occurred on SCATHA that day, the most serious being a twu-minute loss of data. During this same time period, the Surface Potential Monitor experiment aboard the satellite measured the largest differential surface charging observed in the data since the satellite ' The amplitude distribution of the discharge pulses is shown in Fig. 1 . UNIVERSAL TIME, hr In contrast, the gold sample on the SSPM-l instrument rotated into and out of sunlight every 30 seconds, causing it to discharge before reaching its maximum value in shadow. ,% Figure 2 shows an expanded time plot of the gold sample from 6.5 to 7.7 hr UT. The circle symbols represent times when discharges were recorded by p.
the Pulse Analyzer. The discharges occurred with time differences very near the satellite rotation period of 60 seconds. The data in Fig. 2 suggest that a threshold of -300 volts must be exceeded on the gold sample before discharges occurred somewhere on the satellite. There is a good correlation of the onset of the three charging periods (6.75, 7.12 and 7.58 hr UT) withthe onset of the electrostatic discharge pulses. SW . "", .,-""'-" "" " " "" " "" ""
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anomaly that occurred on 22 September was a failure of the experiment to,, switch properly after virtually every discharge. The observed and expected , switching sequences for one time period are shown in Fig. 6 . The switching . The 29 discharges detected on 22 September between 24059 and 27359 s UT occurred at very nearly the same rotational phase of the vehicle. A histogram of the period between two consecutive discharges is shown in Fig. 7 . The peak at 60 seconds coincides with the spin period of the satellite. Since the satellite was in sunlight (the local time was 04 hr), the locking of the discharges to the spin rate suggests that only one location on the vehicle was arcing. Similar phenomena occurred on 26 May 1979 when six discharges occurred with a periodicity equal to the spin period. were detected on 7 September during the recovery phase.
The second storm occurred on 22 September. The minimum value for Dst was -228 gamma reached at 08 hr on the 22nd. Although this storm was not as severe as the storm on 6 September, the discharges generated by the interaction with the plasma were much more severe. This was the case even though the satellite was in the same dawn local-time sector during both storms. Small discharges were detected on the 23rd, 24th, and 25tn during the recovery phase of this storm. The pulses or, the 24th and 25th occurred on the day side of the earth where surface charging has not been observed. These discharges were most likely bulk discharges in a cable bundle.
The third storm occurred on 26 September. The minimum value for' Dst was -205 gamma reached at 19 hr on the 26th. The Pulse Analyzer detectea only one pulse on tnat day at 1857u s. This was well before the beginning of the storm. UNIVERSAL TIME, hr The space plasma environment encountered by the SCATHA satellite on 22
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September 1982 caused the highest charging levels and the largest electrostatic discharge pulses detected since the vehicle was launched in
1979.
The discharges produced serious anomalies in the operation of some of tne scientific instruments and a two-minute loss of data from the vehicle.
The amplitude of the pulses were significantly larger than those measured during the preflight system level tests, which were conducted according to MIL-STD-1541.
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:! . '-radiative signatures of missile plumes, sensor out-of-field-of-view rejection, applied laser spectroscopy, laser chemistry, laser optoelectronics, solar cell physics, battery electrochemistry, space vacuum and radiation effects on materials, lubrication and surface phenomena, thermionic emission, photosensitive materials and detectors, atomic frequency standards, and environmental chemistry.
Computer Science Laboratory:
Program verification, program translation, performance-sensitive system design, distributed architectures for spaceborne computers, fault-tolerant computer systems, artificial intelligence, microelectronics applications, communication protocols, and computer security.
Electronics Research Laboratory: Microelectronics, solid-state device physics, compound semiconductors, radiation hardening; electro-optics, quantum electronics, solid-state lasers, optical propagation and communications; microwave semiconductor devices, microwave/millimeter wave measuremeums, diagnostics and radiometry, microwave/millimeter wave thermionic devices; atomic ti.: and frequency standards; antennas, rf systems, electromagnetic propagation phenomena, space communication systems.
Matc.'als Sciences Laboratory:
Development of new materials: metals, alloys, ceramics, polymers and their composites, and new forms of carbon; nondestructive evaluation, component failure analysis and reliability; fracture 0 mechanics and stress corrosion; analysis and evaluation of materials at cryogenic and elevated temperatures as well as in space and enemy-induced environments.
Space Sciences Laboratory:
Magnetospheric, auroral and cosmic ray physics, wave-particle interactions, magnetospheric plasma waves; atmospheric and ionospheric physics, density and composition of the upper atmosphere, remote sensing using atmospheric radiation; solar physics, infrared astronomy, infrared signature analysis; effects of solar activity, magnetic storms and nuclear explosions on the earth's atmosphere, ionosphere and magnetosphere; effects of electromagnetic and particulate radiations on space systems; space instrumentation. 
